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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments, see Remarks (pages 6-11), filed August 8, 2006, with 
respect to the claims have been fully considered and are persuasive. The rejection of 
the claims has been withdrawn. 



Claim Rejections - 35 USC S 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 

that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

3. Claims 1,4, 13 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nishiet al. (5,991,009). 

Regarding claims 1 and 13, Nishi et al. disclose "a reflective integrator (fig. 1, 
ref . 7; fly-eye-lens) disposed along an optical axis (AX) of the lithographic apparatus, 

the reflective integrator (7) having a rectangular cross-section perpendicular to 
said optical axis (AX), the cross-section having sides parallel to mutually 
perpendicular X and Y axes (col. 8, lines 3-4); and 

an optical element (8; aperture stop), constructed and arranged to redistribute 
an intensity distribution exiting the reflective integrator (7) such that the intensity 
distribution is asymmetric with respect to at least one of the X and Y axes (col. 8, 
lines 16-17; col. 10, lines 9-14)." 
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Regarding claim 4, Nishi et al. disclose "wherein said optical element (8) is 
disposed downstream of said reflective integrator (7) in a pupil plane of said 
illumination system (col. 8, lines 12-14)." 

Regarding claim 16, Nishi et al. disclose the limitations set forth in claim 1 and 
further disclose 

"an illumination system (1-12) for providing a projection beam of radiation 
(IL1-2); 

a support structure (19; reticle stage) for supporting a patterning device (13; 
reticle), the patterning device serving to impart the projection beam with a pattern 
of its cross-section (col. 2, lines 1 -4); 

a substrate table (17; wafter stage) for holding a substrate (16; wafer); 

a projection system (15) for projecting the patterned beam onto a target 
portion of the substrate (16); 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

5. Claims 1-3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mori (6,337,734). In view of Bowron et al. (6,205,271). 
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Regarding claims 1 and 13, Mori discloses a reflective integrator (fig. 1, ref. 4; 
fly-eye lens) disposed along an optical axis (see fig. 1, where center horizontal middle 
line of light rays depict is the optical axis) of the lithographic apparatus, 

"an optical element (see fig. 1, where the optical element (denoted by a 
diagonal solid line) located after optical element 7 in the direction away from fly eye 
lens 4), constructed and arranged to redistribute an intensity distribution exiting the 
reflective integrator (4) such that the intensity distribution is asymmetric with 
respect to at least one of the X and Y axes (the beams reflected are set in a change of 
direction (thus, as well as redistributing intensity) towards a mask 8 and at least 2 
sets the of the 3 bundles of light rays are asymmetric to the X or Y axes)." 

Mori disclose an optical integrator (4) with its cross-section having sides 
parallel to mutually perpendicular X and Y axes (col. 1, lines 35-40), but does not 
disclose "a reflective integrator having a rectangular cross-section." 

However, having "a reflective integrator having a rectangular cross-section" is 
known to the art as it is evident by the teaching of Bowron et al. (see fig. 1A and 1B). 
Thus, it would have been obvious to one ordinary skilled in the art at the time the 
invention was made to modify the optical integrator of Mori by having a rectangular 
cross-section for at least the purpose of reducing the amount of reflections. 

Regarding claims 2-3, Mori discloses wherein said optical element is 
constructed and arranged to rotate an intensity distribution of a beam of radiation 
around said optical axis over an angle between 5 and 85 degrees" and "wherein said 
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angle is 90/n degrees where n is an integer number in a range from 2 to 18 (see fig. 1, 
where beam the reflected off of the said mirror has changed in direction)." 

6. Claims 2-3, 5-12 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishi et al. in view of Wynne Willson et al. (6,102,554). 

Regarding claim 5, Nishi et al. disclose all of the claimed limitations except for 
"wherein said optical element includes at least one pair of reflective surfaces, said 
pair of reflective surfaces constructed and arranged to reallocate part of the intensity 
distribution of said beam." 

However, "wherein said optical element includes at least one pair of reflective 
surfaces, said pair of reflective surfaces constructed and arranged to reallocate part 
of the intensity distribution of said beam" is known to the art as it is evident by the 
teaching of Wynne Willson et al. (col. 4, lines 21-23; where at least a pair of blades 
can be made by various reflective materials and is capable of reallocating part of an 
intensity distribution of a beam). Thus, it would have been obvious to one ordinary 
skilled in the art at the time the invention was made to modify the optical element of 
Nishi et al. by having blades of reflective surfaces for at least the purpose of 
detecting the illuminance of the beam. 

Regarding claim 6, Nishi et al. further disclose "wherein a distance (see fig. 1) 
between the optical axis (AX) and said part of the intensity distribution upstream of 
said optical element (8) is equal to said distance downstream of said optical element 
(see fig. 1, where light rays upstream and downstream from 8 are equal)." 
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Regarding claim 7, Wynne Willson et al. further disclose "wherein said 
reflective surfaces include coated mirrors (col. 4, line 22, where the blade material 
can be made of dichroic glass," 

Regarding claim 8, Wyne Willson et al. further disclose "wherein said at least 
one pair of reflective surfaces are planar and parallel to each other (see fig. 1A, col. 
4, lines 41-43, where the blades 10 are parallel and planar) so that a direction of a 
ray of said beam of radiation upstream of aid optical element equals a direction of 
said ray downstream of said optical upstream of said optical element (col. 2, lines 46- 
51)." 

Regarding claims 9 and 19, Wyne Willson et al. further disclose "wherein the 
optical element includes two pairs of reflective surfaces (col. 3, lines 8-10), each pair 
of reflective surfaces constructed and arranged to reallocate one of two respective 
poles of said intensity distribution (col. 4, lines 45-47)." 

Regarding claims 10 and 20, Wyne Willson et al. further disclose "wherein said 
optical element includes a plurality of pairs of reflective surfaces constructed and 
arranged to rotate substantially a whole intensity distribution of said beam of 
radiation (col. 4, line 22; col. 5, lines 49-52, where the reflective surfaces can reflect 
substantially a whole intensity distribution with closed blades)." 

Regarding claim 11, Wyne Willson et al. further disclose "wherein said plurality 
of pairs of reflective surfaces (col. 4, line 22) includes radially extending (see fig. 1A, 
where the blades 10 extend in the radial direction) and tilted mirror blades (col. 5, 
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lines 47-51, where light is reflected at an angle), the minor blades including a 
reflective coating at both sides (col. 4, line 22)." 

Regarding claim 12, Wyne Willson et al. further disclose "wherein a thickness 
of said mirror blades varies as a function of distance from the optical axis and as a 
function of angle around the optical axis (col. 6, lines 24-26)." 

Regarding claim 18, Nishi et al. in view of Wyne Willson et al. further disclose 
the limitations set forth in claims 4-5. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following disclose an apparatus that utilizes an optical 
element and an integrator to rotate a beam intensity: Mulder et al. (US 
2005/0134820) and Nishinaga (US 2003/0025890). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Gutierrez whose telephone number is (571 )-272- 
5922. The examiner can normally be reached on Monday- Friday: 8:00 a.m. - 5:30 
p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Diane Lee can be reached on (571 )-272-2399. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kevin Gutierrez 
Examiner 
Art Unit 2851 



August 17, 2006 



Rodney Fuller 
Primary Examiner 




